Aims. Previous studies indicate that faint and bright early-type galaxies (ETGs) present different coefficients and dispersion for their Kormendy relation (KR). A recently published paper states that the intrinsic dispersion of the KR depends on the magnitude range within which the galaxies are contained, therefore, we investigate here whether the magnitude range has also an influence over the values of the coefficients of the KR; α (zero point) and β (slope). If the values of the KR coefficients depend on the magnitude range, and this fact is not considered when performing comparisons of different galaxy samples, the differences which might be found may be misinterpreted. Methods. We perform an analysis of the KR coefficients for 4 samples of galaxies, which contain an approximate total of 9400 ETGs in a relatively ample magnitude range (< ∆M > ∼ 6 mag). We calculate the values of the KR coefficients in two ways: i) We consider the faintest galaxies in each sample and we progressively increase the width of the magnitude interval by inclusion of the brighter galaxies (increasing magnitude intervals), and ii) we consider narrow magnitude intervals of the same width (∆M = 1.0 mag) over the whole magnitude spectrum available (narrow magnitude intervals). We also perform simulations of the distribution of galaxies in the log(r e ) -< µ > e plane and compare the KR defined by the simulations with that obtained from the real galaxy samples.
Introduction
It is a well known fact that the structural parameters of ordinary ETGs follow the Fundamental Plane (FP) relation (Djorgovsky & Davis 1987 , Dressler et al. 1987 . The FP relation is usually expressed as a correlation among the logarithm of the effective radius (log (r e )), effective mean surface brightness (< µ > e ) and logarithm of the central velocity dispersion (log (σ 0 )), and is expressed mathematically with the following equation: log (r e ) = a log (σ 0 ) + b < µ > e + c
The FP relation is a direct consequence of the dynamical equilibrium condition (virial theorem) and of the regular behaviour of both the mass-luminosity ratio and of the galactic structure of the ETGs along all the luminosity range. Due to its small intrinsic dispersion (∼ 0.1 dex in r e and σ 0 and ∼ 0.1 mag in < µ > e ) the FP is considered a powerful tool in measuring galactic distances and also in studies of galactic formaSend offprint requests to: A. Nigoche-Netro tion and evolution (Kjaergaard et al. 1993 , Jorgensen et al. 1996 , Kelson et al. 1997 .
A physically significant projection of the FP is the correlation between log (r e ) and < µ > e , known as the Kormendy relation (KR):
Several studies demonstrate that the ETGs in clusters define the KR with an intrinsic dispersion of approximately 0.4 mag in < µ > e (Hamabe & Kormendy 1987 , Hoessel et al. 1987 , Sandage & Peremulter 1991 , Sandage & Lubin 2001 , La Barbera et al. 2003 . Some authors contend that the high intrinsic dispersion reported is due mainly to the fact that the KR does not consider the third parameter (the velocity dispersion of the FP) (Ziegler et al. 1999) , besides the value of this dispersion must be slightly increased by the measurement errors as well as the systematic errors due to the photometry calibration and also due to the corrections introduced for different biases (zero point and color transformation, K-correction and reddening).
Recent studies show that low-density-environment ETGs and isolated ETGs also follow the KR with the same coefficients Table 1 . Name, Number of galaxies, Magnitude range (according to the papers where the samples were taken from), Approximate magnitude range in the B-Filter (calculated by us), redshift and type of photometric profile (TP) (S = Sérsic, dV = de Vaucouleurs) of the different galaxy samples compiled in this work. and intrinsic dispersion as do ETGs in clusters (Reda et al. 2004 , Nigoche-Netro et al. 2007 ). On the other hand, previous studies demonstrated that ETGs (plus bulges of spiral galaxies) formed two distinct families on the structural parameters plane; i.e. the family of bright ETGs (M B ≤ −18) that follows the KR and the family of dwarf ETGs (M B > −18) with more disperse and heterogeneous properties (their effective parameters range over a wide interval for the same total luminosity) (Kormendy 1985 , Capaccioli et al. 1992 . Subsequently Graham & Guzmán (2003) showed that the difference between the bright elliptical (bright E) and the dwarf elliptical (dE) galaxies is only apparent and that there is a continuous structural relation between both classes. They say that the different behaviour presented by the bright E and the dE galaxies in the log(r e ) -< µ > e plane and the variations in the value of the slope of the relation do not imply a different formation mechanism, rather it may be interpreted as a systematic change in the shape of the light-profile with galactic magnitude (M). This result, together with the fact that the intrinsic dispersion of the KR depends on the magnitude range (Nigoche-Netro et al. 2007 , Nigoche-Netro 2007 prompted us to study the behaviour of the coefficients of the KR as functions of the magnitude range. If indeed, the values of the coefficients of the KR depend on the magnitude range within which the galaxies are contained, and this fact is not considered when performing comparisons of galaxy samples such as the dependence of the KR on the environment, on redshift or on wavelength, the differences which might be found may be misinterpreted. In this paper, we present a compilation of 4 samples of ETGs which in total contain approximately 9400 galaxies and cover a relatively ample magnitude range (< ∆M > ∼ 6 mag). Using these data we analyze the behaviour of the coefficients of the KR with respect to several characteristics of the magnitude range. We also present simulations of the distribution of the galaxies on the log(r e ) -< µ > e plane. These simulations allow us to reproduce in a reasonable manner the results we obtain from the real samples of galaxies. This paper is organized as follows. In section 2, we present the different samples used in the analysis of the KR. Section 3 describes the fitting method used in calculating the KR coefficients, as well as the behaviour of the β coefficient with respect to the absolute magnitude range. Section 4 presents simulations of the distribution of the galaxies on the log(r e ) -< µ > e plane and finally in section 5 the conclusions are presented.
The samples
We use a Sloan Digital Sky Survey (SDSS) sample of 8666 ETGs (Bernardi et al. 2003) in filters g*, r*, i* and z* (total absolute magnitude range −18 ≥ M g * > −24.1 and its equivalent in other filters) as well as a sample of 626 ETGs in the Johnson V filter (−16 ≥ M V > −22) from 7 Abell clusters (WINGS project, Fasano et al. 2002 , a sample in filter Gunn r (−17 ≥ M Gr > −24) with 196 ETGs from the Coma cluster (Jorgensen et al. 1995 , Milvang-Jensen 1997 , Jorgensen 1999 , Aguerri et al. 2005 and a 54 ETGs sample in the filter Gunn r (−18 ≥ M Gr > −22) from the Hydra cluster (Milvang-Jensen 1997) . In the 7 Abell clusters sample we include the following clusters: A147, A168, A193, A2457, A2589, A2593, and A2626. All the samples are redshift-homogeneous (the galaxies are contained within a narrow redshift interval), except for the SDSS sample which cover a relatively ample redshift interval (0.01 ≤ z ≤ 0.3). This sample is magnitudelimited (Bernardi et al. 2003b) . Besides, within large volumes there could be evolution effects of the parameters of the galaxies. So, in order to have a representative sample of the universe in a given volume without any evolution effects it is important to consider narrow redshift intervals. Bernardi et al. 2003b recommend ∆z = 0.04. This value comes from the sizes of the largest structures in the universe seen in numerical simulations of the cold dark matter family of models (Colberg et al. 2000) . On the other hand, it is also well known that the SDSS photometry underestimates the luminosity of the brightest objects in crowded fields (Bernardi et al. 2007 , Bernardi et al. 2007b . To probe the possible evolution effects and the photometric bias of the brightest galaxies, we have built a subsample from the SDSS in the redshift interval 0.04 ≤ z ≤ 0.08. This subsample has 1670 galaxies in each filter and cover a magnitude range < ∆M > ∼ 4 mag (−18.5 ≥ M g * > −22.9 and its equivalent in other filters). This subsample will be referred to, from now on, as homogeneous sample from the SDSS.
In Table 1 we present relevant information (number of galaxies, magnitude range, redshift and type of photometric profile) for the samples of galaxies we use in this paper. The magnitude range information is given in relation to the different filters used (from the literature) and also the approximate range for the Bmagnitude (calculated by us). The transformation to the B filter was accomplished by use of the following equations: B -Gunn r = 1.15 (Milvang-Jensen 1997) , B -V = 0.92 (Michard 2000) and B -g* = 0.5 (Fukugita et al. 1996) .
All the samples consider the photometric parameters log(r e ) and < µ > e corrected for different biases, such as: seeing (Saglia et al. 1993) , galactic extinction (Schlegel et al. 1998) , K correction (Jorgensen et al. 1992; Bruzual & Charlot 2003) and cosmological dimming (Jorgensen et al. 1995) . These parameters as well as their uncertainties were taken directly from the different papers cited above, except for the parameters for the Abell samples which constitute a private communication from the WINGS project team (Fasano et al. 2002 , and those for Coma (data from Aguerri et al. 2005) . In this last case, Aguerri et al. (2005) give information for effective surface brightness (µ e ) instead of effective mean surface brightness (< µ > e ), there- Variation of the KR slope (β) for the different samples of galaxies in increasing magnitude intervals (upper magnitude cut-off). This graphs shows the β coefficient obtained using the BCES Bis method. Each point corresponds to the mean value of the total absolute magnitude of the galaxies contained in each magnitude interval (see table A.1). Diamonds represent the SDSS homogeneous sample.
fore, we transform these data following the procedure described by Graham & Driver (2005) . Additionally, to be consistent, we review carefully that the photometric parameters and their errors were obtained by the same methods for all samples.
It is important to note that, the photometric parameters of the faint and bright ETGs in the Abell sample as well as the faint ETGs in the Coma sample were obtained using Sérsic profilefits, whereas for the bright ETGs from the other samples (which for the SDSS sample consists of the entire sample), these parameters were obtained using de Vaucouleurs r 1/4 profile-fits (see Table 1 ). In the literature we find that the use of one profile or the other may affect significantly the estimations of the photometric parameters (Caon et al. 1993; Fritz et al. 2005 ), this in turn will also affect the estimations of the KR parameters (Ziegler et al. 1999; Kelson et al. 2000) , however, we also find that the de Vaucouleurs profile-fits represent a good approximation to the Sérsic profile-fits for bright galaxies (Prugniel & Siemen 1997) . In section 3.3 it will be shown that the use of the de Vaucouleurs profiles as approximations to the Sérsic profiles for bright ETGs does not produce important biases to the results obtained in this paper.
Finally, an important characteristic of S0 galaxies is that, in general, the structural properties of their bulges show approximately the same homogeneity as those of E galaxies. Due to this fact, and because KR uses effective parameters, we use the photometric parameters from the whole galaxy in the case of bright Es, and from the bulge in the case of bright S0s. For dwarf galaxies we follow the same procedure: information from the whole galaxy for the dEs and from the bulge for the dS0s.
Kormendy relation

Calculation of the Kormendy relation
The estimation of the KR coefficients may be severely affected by the fitting method and by the choice of dependent variable. The biases may be larger if there are measurement errors in the variables, if these errors are correlated and/or if there is intrinsic dispersion. The Bivariate Correlated Errors and Intrinsic Scatter bisector (BCES Bis ) fit (Isobe et al. 1990 , Akritas & Bershady 1996 ) is a statistical model that takes into account the different sources of bias mentioned above, which are precisely those that affect our samples. In this work we use the BCES Bis method for the determination of the KR coefficients.
From the photometric parameters of the different galaxy samples, we calculate the coefficients of the KR in different magnitude ranges, the uncertainties of the coefficients, the correlation coefficient (Pearson Statistics) and the intrinsic dispersion of the KR (subtracting in quadrature from the intrinsic dispersion in < µ > e the residues dispersion due to the measurement errors of < µ > e and log(r e )) (La Barbera et al. 2003) . According to La Barbera et al. (2003) , for the calculation of the intrinsic dispersion it is necessary to have the measurement errors in < µ > e and log(r e ), these errors come directly from the papers from which we take the galaxy samples (see section 2), while the errors in the KR coefficients were calculated by us following Akritas & Bershady (1996) in 1σ intervals.
The KR coefficients were calculated both in increasing magnitude intervals, as well as, in narrow magnitude intervals. This allows us, among other things, to characterize the behavior of the KR coefficients with respect to the width of the magnitude range and the brightness of galaxies within the magnitude range, so the results obtained may be utilized as reference for other studies in which different magnitude ranges are used. In appendices A and B we present the results for the values of the coefficients Here it is necessary to mention that both the figures in the main section of this paper as well as those tables in appendix A, contain the photometric information given in the filters in which the samples were originally observed, however for comparison purposes of the values of the KR coefficients for different samples, we present in appendix B the relevant figures (Figs. 1, 2 and 7) and the corresponding tables with the photometric information given in the B-filter reference frame.
Behaviour of the Kormendy relation coefficients with respect to absolute magnitude range
From the analysis of the data for our different samples we notice that the intrinsic dispersion of the KR (σ KR ), as clearly stated by Nigoche-Netro et al. (2007) , changes appreciably each time we include brighter galaxies in the samples (upper magnitude cut-off), that is to say when we use increasing magnitude intervals (see Tables A.1 and B.1). We also notice that the correlation coefficient (R) for each fit diminishes considerably. Apart from these changes, we can also see changes in the coefficients of the KR and that these changes are larger than the associated errors for most of the cases (differences in the β coefficient may be as large as 65%). The distribution of the β coefficient may be seeing on Fig. 1 (see also Fig. B.1 ). On the other hand, if we perform the KR analysis considering first the brightest galaxies in each sample and we include progressively the fainter galaxies (lower magnitude cut-off) (see Tables A.2 and B. 2), the behaviour of the KR parameters is similar to that described above: both the intrinsic dispersion and the KR coefficient-values change systematically as we increase the width of the magnitude interval.
We also perform the analysis of the data using magnitude intervals that are narrow (see Tables A.3 and B. 3), that is, considering galaxy samples in magnitude intervals of the same width and progressively brighter. For this case we can also see changes in the coefficients of the KR, however, the changes are less pronounced but still larger than the associated errors for most of the cases (differences in the β coefficients may be as large as 48%). We also find that the intrinsic dispersion of the KR is relatively low in all cases and that the correlation coefficient is, on the average, superior to 0.9. The variation of the β coefficient when we consider narrow magnitude intervals may be seen on Fig. 2 (see also Fig. B .2) where a dependence between the β coefficient and absolute magnitude appears to be hinted at (it is interesting to note that this distribution, in the case of the Coma and Abell clusters, seems to reach a maximum at M B ∼ −18 ±1). However, it may be possible for the β coefficient to be constant (β = 5) and that the differences we find are the result of statistical fluctuations.
The question that β be constant and equal to 5 comes from the definition of absolute magnitude in terms of effective radius and effective mean surface brightness, that is:
where R e [arcsec] and D [pc] represent the effective radius and the distance to the object in question respectively and < µ > e [mag/arcsec 2 ] is the effective mean surface brightness. If we consider the effective radius in kiloparsecs (r e ) and a constant magnitude, we obtain the KR as follows:
Which implies that
However, the observational data for β seem to move away from the expected value. In order to clear this point, it is necessary to apply non-parametric tests to make certain that the fluctuations in the values of the slope are not products of chance variations. 
Hypothesis Tests for the evaluation of β data
There are several non-parametric methods for the evaluation of sets of data (Bendat & Piersol 1966) . One of the most popular is the chi-square test. This test measures the discrepancy between an observed probability density and a theoretical probability density (i.e. a normal distribution). Another important test, which does not a priori assume a specific distribution, is that known as run test. There is one particularly interesting nonparametric test (mean value test), which helps in finding out whether the data in question are distributed at random around a given value or whether this distribution is not a random one. For full details on the hypothesis tests see appendix C.
In Table 2 we show the results of the application of the tests to the different galaxy samples in increasing and narrow magnitude intervals. The null hypothesis of the mean value test (test 1) is that β has a normal distribution and that its mean value is 5 (we consider the data to have a measurement error equal to 10%), the null hypothesis of the run test (test 2) is that there is not an underlying trend in the β data and finally the null hypothesis of the chi-square test (test 3) is that the β data are random and that they follow a normal distribution. The percentages given in Table 2 refer to the confidence level with which we can reject the null hypothesis.
From Table 2 we can see that, on average, the null hypothesis may be rejected with a level of confidence of 95 %. This implies that there are strong reasons to believe that the mean value of β is not 5, that there is an underlying trend in the values of β and that the distribution of these values is not normal.
From the previous results there is a question that arise: Why is there an underlying trend in the values of β when we consider increasing and narrow magnitude intervals? A possible answer to this question is that the change in the value of the slope might be due to the fact that the distribution of the galaxies on the log(r e ) -< µ > e plane depends on the luminosity (Fig. 3 , see further details in , D'Onofrio et al. 2006 , Nigoche-Netro et al. 2007 ). It could also be due to the geometrical shape of the galaxy distribution on this plane. If the distribution of galaxies takes a rectangular shape, fitting a straight line to these data will produce different results from a straight-line fit to a galaxy distribution that takes a triangular shape or any other shape. In the following section we present simulations of the galaxy distribution on the log(r e ) -< µ > e plane that elucidate clearly the effects that the shape of the distribution of galaxies on this plane has over the values of the coefficients of the KR.
Here, it is important to note that the behaviour of the parameters of the KR in the bright regime is similar for all the samples, in other words, the use of the de Vaucouleurs profiles as an approximation of the Sérsic profiles (for bright galaxies in some samples) does not affect appreciably the behaviour of the parameters of the KR (see Fig. B .2 and Table B. 3). For example, if we compare the data from the brightest part (M B -18) of the Abell sample (Sérsic profile) with the rest of our samples (de Vaucouleurs profile) we find that the average difference between the β coefficients is 9%, which amount to the size of the errors. On the other hand, when we compare the behaviour of the β coefficient for the heterogeneous SDSS sample and the homogeneous SDSS sample (Figs. 1 and 2) we note that this behaviour is similar for both samples except for the brightest part, however, it is precisely for these galaxies for which the photometry bias could be more pronounced. So it is not possible to say that the differences found are produced by evolution effects.
Simulations of the galaxy distribution on the log(r e ) -< µ > e plane
To investigate whether the dependence of the KR coefficients on the magnitude range is due to the geometric shape of the distribution of galaxies on the log(r e ) -< µ > e plane (geometrical effect), we perform simulations for each one of our samples of galaxies (Fig. 4) . The simulations consist in giving values to log(r e ) in a similar radii range as that of the sample in question, fixing the faintest zero-point (α 0 ) of this sample (it is equivalent to fixing a magnitude) and fixing a slope of 5 (expected slope considering the definition of total absolute magnitude). Then, we take the same range of log(r e ), a α 0 slightly brighter (we take increments of 0.1 mag) and the same slope of 5, and so on until we cover the whole range of brightness of the sample in question. The resulting data distribution consists in parallel lines of slope 5 which shift to brighter magnitude. Once the data are generated, we simulate the observed depopulation effect on the upper region of the galaxy distribution (Fig. 5) . This depopulation is known as the exclusion zone (Bender et al. 1992 ) and may be characterized by a straight line (Line of Avoidance or LOA) that has a slope approximately equal to 2.7 (D' Onofrio et al. 2006 ). Since we do not know the way in which galaxies locations in the lower part of the log(r e ) -< µ > e plane behave, we consider the following 3 cases in the simulation of this region: Case 1. It consists in setting a fixed limit-radius for all the magnitude intervals, so that the galaxies are contained within a triangle, one of whose sides is parallel to the < µ > e axis.
Case 2. In this case we consider that the lower region of the diagram is limited by a 2.7-slope straight line, that is, there is an identical exclusion zone in this part of the diagram, as that observed in the upper part. Therefore the galaxies appear to be contained within a parallelogram and their distribution appears to be symmetric with respect to an axis that contains the barycenter of the galaxy distribution and is parallel to the log(r e ) axis, we shall call this axis from now on the X Bright -axis. The galaxy distribution is symmetrical under a reflection with respect to the X Bright -axis and a 180 o rotation with respect to a perpendicular line to the X bright -axis that contains the barycenter of the galaxy distribution (see Fig. 6 ).
Case 3. We consider the lower region as limited in brightness, so galaxies are contained within a triangle with one of its sides parallel to the log(r e ) axis. . Distribution of simulated SDSS galaxies (r* filter) on the log(r e )− < µ > e plane (Case 2). Each symbol represents a 1 mag interval. The solid line (X Bright -axis) is a line of slope=0 that contains the barycenter of the distribution of the galaxies.
The results of the analysis of the KR show that when we consider increasing magnitude intervals (Tables A.4 and B.4), there are slope changes in all the cases, and these changes are always larger than the errors. We also find that the geometric shape of the distribution of galaxies changes each time we include brighter galaxies in the samples (Fig. 5) . On the other hand, when we consider narrow 1-magnitude intervals (Tables A.5 and B.5), there are also slope changes (except for case 2), however, the changes are less pronounced but still larger than the errors and if the magnitude intervals are progressively narrower, then the changes diminish considerably getting ever closer to the value of 5, just as it occurs for the real samples. Finally, if the magnitude interval is equal to 0.1 mag then the slope is exactly equal to 5 since that is the way we define the samples.
It is important to mention that when we consider narrow magnitude intervals we are able to reproduce, in a reasonable manner, the β coefficient variations and the underlying trend found for the real samples (except for case 2) (see Figs. 7 and B.3). We also find that this trend seems to have a maximum around absolute magnitude M B ∼ −18 ± 1. Finally, we find that the geometric shape of the distribution of galaxies changes systematically when we consider brighter magnitude intervals (except for case 2) (Fig. 5) . We must remind the reader that Case 2 corresponds to a symmetrical galaxy distribution over the log(r e ) -< µ > e plane. Moreover, we find that both the zero point (α) and the intrinsic dispersion (σ KR ) of KR change systematically when we consider brighter galaxies. This latter result confirms the dependence of the intrinsic dispersion with the magnitude range as reported in Nigoche-Netro et al. 2007 .
From the aforementioned, we may infer that the KR coefficients and its intrinsic dispersion depend on the width and brightness of the magnitude range. This dependence is caused by a geometrical effect due to the fact that the distribution of the galaxies on the log(r e ) -< µ > e plane depends on luminosity and also to the fact that this distribution is not symmetrical, in other words, the geometric shape of the distribution of galaxies on the log(r e ) -< µ > e plane changes systematically as we consider brighter galaxies, and so the values of the KR coefficients change too, because the fitting of a straight line to a set of data does not give the same result for slope and intercept values for data distributed with a rectangular shape as for data distributed with a triangular shape or, for that matter, with another geometrical shape. In this sense, any other systematic restrictions imposed on a sample of galaxies, such as brightness cuts or effective radius cuts, will cause changes in the geometric shape of the distribution of galaxies. The more pronounced these changes are made, the more pronounced will be the changes in the values of the KR coefficients.
Conclusions
We have compiled 4 samples of ETGs with information for their photometric parameters log(r e ) and < µ > e , these samples contain a total of ∼ 9400 galaxies in a relatively ample magnitude range (< ∆M > ∼ 6 mag). From the values of their photometric parameters, we have made an analysis of the behaviour of the coefficients and intrinsic dispersion of the KR with respect to several characteristics of the magnitude range within which the galaxies are contained. The results from this study are presented as follows:
-We find that when we include in the samples galaxies which get progressively brighter (increasing magnitude intervals) or if we consider galaxy samples in progressively brighter fixed-width magnitude intervals (narrow magnitude intervals), the KR coefficients change and these changes result to be larger than the associated errors for most of the cases. We also find that the distribution of the values of the β coefficient in narrow magnitude intervals might have a maximum at M B ∼ −18 ± 1. We perform non-parametric tests on the β coefficient data and they indicate that the variations are real and that there is evidence of an underlying trend, that is, there is evidence that the β coefficient changes systematically when we consider brighter galaxies. -We perform simulations of the different samples of galaxies under study. The results of the analysis of the variation of the KR coefficients, both in increasing and in narrow magnitude intervals show that the coefficients depend on the width and brightness of the magnitude range and that this dependence comes as a result of a geometrical effect due to the fact that: -The distribution of galaxies on the log(r e ) -< µ > e plane depends on luminosity, and -That the geometric shape of the distribution of the galaxies on this plane is not symmetrical (see Sect. 4 for full details). -Finally, simulations confirm the fact that the intrinsic dispersion of the KR depends on the magnitude range, as asserted in Nigoche-Netro et al. (2007) .
From the previously mentioned results, it is very important to establish that if the magnitude range is not taken into consideration when performing comparisons of galaxy samples such as the dependence of the KR on the environment, on redshift or on wavelength, the differences which might be found may be misinterpreted.
Appendix A: Tables with behaviour of the KR
coefficients with respect to absolute magnitude range. The information presented here corresponds to the original photometry of the different galaxy samples. Table A .4. KR coefficients for the SDSS simulation in r* filter. Increasing magnitude intervals. MI is the total absolute magnitude interval within which the galaxies are distributed, N is the number of galaxies in the magnitude interval, α Bis is the zero point of KR, β Bis is the slope of KR, σ KR is the intrinsic dispersion of KR and R is the correlation coefficient of the fit (Pearson Statistics). Table A .5. KR coefficients for the SDSS simulation for r* filter. Narrow 1 mag intervals. MI is the total absolute magnitude interval within which the galaxies are distributed, N is the number of galaxies in the magnitude interval, α Bis is the zero point of KR, β Bis is the slope of KR, σ KR is the intrinsic dispersion of KR and R is the correlation coefficient of the fit (Pearson Statistics). Table B .1). Diamonds represent the SDSS homogeneous sample. Table B .3). Diamonds represent the SDSS homogeneous sample. Table B .5). Table B .5. Equivalent to Table A .5 with photometric information in the B-filter. KR coefficients for the SDSS simulation for r* filter. Narrow 1 mag intervals. MI is the total absolute magnitude interval within which the galaxies are distributed, N is the number of galaxies in the magnitude interval, α Bis is the zero point of KR, β Bis is the slope of KR, σ KR is the intrinsic dispersion of KR and R is the correlation coefficient of the fit (Pearson Statistics). n;α , the hypothesis is accepted.
C.3. Run test
The run-test is a statistical non-parametric test which does not presuppose a specific distribution for the data which will be evaluated. A run is defined as a sequence of identical observations that are followed or preceded by a different observation or no observation at all. The number of runs which occur in a sequence of observations gives an indication as to whether or not results are independent random observations of the same random variable. A run-test is used when there is reason to believe that the data present an underlying trend; that is, the probability of the same event changes from one observation to the next. The mean value and variance of the number of runs in a sequence that contains N observations is given by: The hypothesis can be tested at any desired level of significance α by comparing the number of observed runs (r) to the number of runs that are contained within the interval (r n;1−α/2 , r n;α/2 ) where n = N 2 . This number is calculated from the equation that represents the distribution of the number of runs in a sequence of N observations; therefore, if we suppose that there is no underlying trend in the data we analyse, and we test this hypothesis with a level of significance α, then, r in our data must satisfy the following condition r n;1−α/2 ≤ r ≤ r n;α/2 ; if so we say that the data present no underlying trend with a significance level of 1 − α or that the significance level of an underlying trend is equal to α.
